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- 6 - C 2 - ( 1 . 1. 7, 7-T L H7>*^x^a'J:x>-9--fO^-'--^I]-4 
H - fcf ^ > DC J T) . 4-xxT;>f^-2-tert-^H-6 - [ 

2 — ( l 1, 7. 7 — ^ h 7 > * o 'J x > — 9 — -t^)^-r-^]— 4H — t. 

> ( : DCJTB) ^'J77>f> v 2. 5 - >' s s ~r J — 1 • 4 - * C 2 — (1 
0 - > h * x - 1 . i, 7, 7-^h^>^'^'-a , ^*>-9-^^)^-7-^^3^> 
-fcf>#, 6 0 0 nmi)^ 6 8 0 nmlca*^-? h * 

K > ( : D M Q d ) , ?7')>6«^'J> 5 4 5 T. hU(S-*rj;n) 
T *, 5 ^ ^ («|:A1 a 3 ) 5 0 0 nm*^ 5 5 0 nmi: fEft ^H^^- 
^*t*M$It4^I*fflv^Z #fe&*>IEft**lfcv* k § ti 

9i 1 o — t^^. ( 2 — -J- 7 ^ '0 — ter t — ~f * >il"> V ? ^ ( B§ & : t— BuD 
N A ) . 9. 9 ' — tT t > h ^ . 9. 10-y'7i-*T>h7-h> (lSft:DPA) 

9i \ o-t^x (2- + 7^;u) t > h 7 -b > (D§ft: DNA) . ^ * ( 2 - > * * - 
g_^. , .j - 4-7i^^7ii7l--# l ) r 7A ( n&ft : BGa a) , tr x ( 2 



[ 0 0 3 3 ] 



— — g— ^ j ; =, y ) — 4— -7xx;u7x ) =? y — ~r >i ~ u : BA ] 

q ) #. 4 2 0 nmi 1 <b 5 0 0 n m lc t£ * -< ? K ;kt> f - ? ^£ ** & ^ M * £ WW 

*m^z z t § ju±*> * 7 ic. ^Tt^^Tti-s^m^ffe. ^ [2 - (3, 5 - 

tfX (h 'J7*to>f ^) 7 1 — 'l» ) If ') y + h - N , C 2 ' ] -i *t i? O U (I I I ) f 

n 'J + - h ( : I r ( C F 3 p p y ) 2 ( P 1 c > > > ^ * [ 2 - (4, 6 ~ ^* 7 ;l - * 
P 7 x x A. ) k'ljy'f h-N. C 2 ' ] -i >) i> "7 ( I I I) TtfATth+^-K ( «§ ft 
:FIr (. a c a c ) ) , e x C 2 - ( 4 . 6-^7**071=*) ^ 'J y f h - N , 
C 2 ' ] -f >' r> u ( 1 I I ) tf □ "J -J — I- (Fir (pic)) . hMX(2-7xxn, 
^ h _ N , c 2') VJ^A(6»: I r (ppy)j) m<r>mK* %L?ft h WW 

'tffcTt^Mk LTffluS C k frX-Z £. 
[ 0 0 3 6 ] 

9. 1 0 - >' ( 2 - 7 f- ;u ) - 2- ter t-^f*7>h5t> ( l&ffc : t-BuD 
NA) T> h 7-b>i$ii#. *fctt4 . 4 * - tf * (N-a^'W'J O * 7 x x * 
(B&ft; : C B P ) #<75 ^ h, * ai4»#*>f&, hf * [2 - ( 2 - t K a * >> -7 x x ^ ) 

fly'th] Mlft ( : Z n p p 2 ) . * * t 2 - (2-tKn*^7xx,iO V 
7 h3 ffilft (l&& : Z n B OX) ^^Wlf #3?* ffl v> S 
[ 0 0 3 7 ] 

ja±^*7 4. ^Tt^Ttcfcv^x; 12^)18 1 2 iciir £ft£m^^MH<7>ii^m 

ft 77 k. 1 3lci§r£n<bJi^7*,li?2^Ji8 1 2 kt#^*wic#*n*«S^ 

m=?®.fttl£<r>m\*. ft £ L < 14 2 e ViilT. * 0 *f * L < li 1 . 5e VtiTT*>4. * 
f- 3?2^fI8 1 2 6*n ^60^i?*^ «bfiXS k § . n W<D ft* ffl » k » 13^S 

8 1 3lc#^n-5li^7*,m2<7)J18 1 2 fc}#-f SWlc^iiiSflm^tt^fnrtk^ 
14. <ff £ L < 14 2 e VKT. **)»*L<ttl'. 5 eVWTf*5. 
[ 0 0 3 8 ] 

3?3<7>JI8 1 3£^i*n*lB*)7^?S2<7>l«8 1 2 km-* SIB k 14. m3<oJ18 
1 3 6**0«8«3O«fc 7 £Jf fiat k S ttW^Kfc^IB 8 2 1 *«3ftlc»iti. 

^3^813 k § . * fcl4. Ifili 82 1 ^*1fL*w k 

gUftitliciftlcttit*. »^li*»»2^>Ii8 1 2 km-***^K**^T. ^3«^)i 
8 1 3lc#^nslS<507* > m2<7>J18 1 2 k*#-**riic#3; n*«WJl k 14. f£7fc4&Hjfe# 
i^tftt^r^^H, ifcii&^H*^.^ z*u4. A 1 ajf^J:7i: 

14 ftfKtt.lP k*£ c k £ < A 1 a s^^jb-'b^^Jl^^^^^^^l kLTHi^S 
Ck C^^7tc. »3»I813*«!S2tf)i812!:«3tf)l81 

3i:^Ji^*-S,Ck(CJ:oT. S2<?)181 2i)^I3«i8 1 
ic 4 & . 

[ 0 0 3 9 ] 

;:T> uj 1 <r>mm 8 0 1 k m 2.<^n.m 8 0 2 ka. utn^-«L< uw ^6*nrm?t 

Z k 

ito). *f-i4itfbii^^#tf -r > f^ummitw. 2 ~ 2 0 %^»fkffi»*#t?«eft 

>f > ^^/.^ffe. ^(Au) . S^(Pt) . x-y^r^ (Ni) . (W) . 

^ d A ( C r ) . t ') ~f -T y (Mo) . I* ( F e ) . 3 * h (Co) . l(Cu) . '< 
7 v ^ A ( P d ) ffefflv^ckt'Tli. 

I 0 0 4 1 1 • - «■ o 

* fc. ^ 2 <7>«® 8 0 2 i:ov^T t JNflc K£ 14 * v^<>*. * ^tIc^^P <t> i 7 \Z £ 3 

c^l8 1 3 ^iEfL*aA-*4»ffi*fi7 k § 14. ttfit^^#v^l?)f^^nT^?. 



C t Hu. Mttftlcta. 4 y iS ^ U®mitW ( I TO) . *fcttiHtii&fc#rt* -f 
> i*n&ity>J. 2 ~ 2 0 %<7>$Ht:ffil&^ a-if^ffc -f> v ^<offe. ( A u ) . fi£ 
(Pt) % - v *r >v ( N i ) . ? > r X t > (W) . ? n (Cr) . =E >) 7 > (Mo 
) . & ( F e ) => '< * h (Co) . S(Cu) . m-^^z, (Pd) fSfflv^Ck*' 

T'§s„ m 2 ^mfiss o 2 u . mz.it*>* v ? > ra^it-af^ffl^Tf^t 

[ 0 0 4 2 ] 

ftfc. HU^^ck 7 IC ^nmx-lt. m 2 <oJi 8 1 2 ii^Tt/l 8 2 2 i: <n ^ icH^M/I 
8 2Ufti. «T4UM)18 2 1 fcttv aAdnfc«f*a*i8 22^1 

*S«fi6* C^«k7ic. *T*fiii£JI 8 2.1*Rtt, »l«*S801iJ 

J: V4tmfr$*fltz% 2 <r>m 8 1 2 k. f6?tJB 8 2 2 i: 3 i: lc J: ^ T , ^7t6*^W 

[ 0 0 4 3 ] 

tfjiii 8 2 i ico^t^icksu* < » ■m.^-mm'&wn. z.tz\t>* ^-'tt»s 

4fflv>TW5:k^n. nM.f-^tlJiLT^ Mitt. TPAQn, NPA 
DiBzQn. D-Tr i P h AQ nfft'f If*>n4. « f ** 3£ «W H k li . E?L=fc 9 t 

sfco^iiii^< > mi- nm ie jl^is ^t^ituu fctsic. m.i®mm<niEii® 
mm\ztt*z\t<r>mi}* i o o * •? t^gv^itvn. m^iiiMtt^s k LTii. 

h 'i^ (8-^ ;7h) 74 5- 9i> (Hlf: Al q 3 ) > h«jx(4->^^- 
8 _ * ; >j ; 7 h ) 7i;z->Z, Almap . ^ * (1 0-tKn*^-*>'/. 

[ h ] — ^ ) ') f h ) ^')')^ BeBq 2 ) . * * (2->**-8-*;'J 

; H ) _4-7x^7x,'7h-T^=x^/ J , ( : B A 1 Q ) » ^ * C 2 - (2 

-t Ha^y 7i-'0 -<>-/**+t>/7h] ffi£ft ( ttft : Z n (BOX) 2 ) * ^ * E 
2 _ (2-nHn^-v-7x-*) ^>'/fi"/n] ffiift ( l&fr : Zn (BTZ) 2) * 
*>40|*g#0>fl!L, 2-(4-^7x='H)^5-(4-tert-^^*^ = *)- 
! 3, 4 _ ^ ^ ^- ^ T ./_ ^ (iSf>: PBD) , 1. 3 - tr x [5 - (p-ter t - 
y fW izi)-l, 3 . 4 -t^yT'/-i-2H^] -<>f>(lS|:OXD 
_ 7 ) , 3 - (4-ter t - 1 * >i y * - * ) - 4- 7ix,u-5 - ( 4 - ^ ^ - v> 
2 . 4-h'JT-/-* (8»:TAZ) . 3-(4-tert-r**7i- 
)l )-4-(4-ifi7i--0-5-(4-^i-']O-l. 2. 4-PJT'/ 
(lg»:p-EtTAZ).« ,<y 7 x + > h n 'J > (B&& : BP h e n) » '< V * - 
7-a i> (i§#: BCP) Sf ***W*>n*.- tfilMHli^>M*-7ttit!J 
H<w + T*,»lc l X 1 0- ! c m Vv s m<oif WHtSif iittM- * 
M4 1 X 1 0- f cmVVs Wl^f »»S*tt4'< 4 #-9tt*Hftffl^T«f Ifc 
3^1821 kft^OffiLV*. w*llCJ:r>T. f£* if * T «? * 

[0044] , , 

zr- ^mmx-it. m2^mms o 2 t&itms 2 2 t<r>miz\z. mi iz.^-t* -? iz. 
lEiimmms 23^ft4. JE^immms 23 tit. 12^8 0 2*^ a a 

2 3 m2 <r>m.ws o 2 1 ztitm s 2 2 t^m-t z tiz ^ . ztftv&mizmm 

I 0 0 4 5 J . 

luiiT-i 0 , sEii&m&nm? »»aEt3hrt*Jt^«^ 100^9 «b**v>*n*v^ 

7. lEJLHiMtt^Sk LTli. 4. 4 •-t^x [N- ( 1 - + 7*0 -N-7* = *T 
^ e^xx.u (B»:NPB) , 4, 4 " - tr x CN — (3->^*7x-*) - N 
-7xx;UT=n ^7 x : TP D) » 4, 4 * . 4 * ' - h -J ^ ( N- . N- 



i? v x =. >i r 5 J ) h ')7i_^T;> TDATA) - 4. 4 ' . 4 ' '-h'J 

X [N - (3->^^Vx^;t) -N-7i^^T5><] h 'J "7 x — ^ T 5 > ( B§ ft : M 
TDATA) . 4.4 ' - if * CN-{4 - (N. N-i>-m-h HT; ;) v x x. * 
} - N- 7ii*7-; ;] t7xi* (|»: DNTPD) . 1. 3, 5 - h M * C N . 
N - it ( m — h ') >i ) T 5 ) 1 (lit : m-MTDAB) . 4. 4 ' . 4 ' * - 

h . JX ( N - ij ,l ,< •/ -J n, ) h'J7xx.;UT5> («S»: TCTA) . 7 7 a ^ T ^ > " ( 

B§ft :H 2 Pc) . i77oyT-> (fi»:'CuPc) . + v 9 * *>t -^ (B& 
ft: VOPc) 9*'fif*>n4. 'M#-?tt*f kLTtt, T P A Q n . NPADiB 
z Q n . D-Tr i P h AQ nf i'f if f>il5. IE?LID3£'lx «W H * V '< -( # - ^ 

. 1 X 1 0- 6 cmVv s W±^iEJL»»IS**-r* #- 7l4<folC*fflv*T* 

if^Ckfc.TlS. lEjFLMl&JB 8 2 3 tt. W±K5£^fc«»Hft>'bias«*_.W±ffl 

[ 0 0 4 6 1 

<* «bic. 0 2 klEJLi&MJS 8 2 3 k^lcH. 0 1 C^** 7 ic . IE?Lv± 

AIS 8 2 4 UTv^T t «k vv. ZCT, E?Lvi AJS 8 2 4 tti- 12 co«fis8 0 2 6>*> 

lEiitfomm 8 2 3 -NiE?L^aA^ffiift-r sisiftg^^-r sjst-*>^o 

[ 0 0 4 7 ] 

IE7L&AH 8 2 4 Ico^TW IcHRSttft < . * «i ~f ^> »ft<»* '< + * P u&itm . * 

fct^fflwiCtt'T^. i^flt, lltfcH^c, CuPC, VOPcf^)7? 
ny7->^{b^, DNT.PD9«Bf«T2>3fe«fl:^*, 5R^tt#"J ( x f- U > 
yt^yf t7i>) /^'J ( x * ■ u > x >u * > tt) »^«ft (PEDOT/PSS) m<r> 

fwUfcWUTtfftSttt^tHIi:**^* IE?Lv±Ara 8 2 4 

[ 0 0 4 8] 

«*««affcL*< ft*****, ft*. :cTtt,-ft*»»*«)i«fc»i=w»t>*ff 
£SEi/j«:J£ k i> 7 . 
[ 0 0 4 9 ] 

*^Dfl^^7t^^ tt» IE ?L (m 1 ^>IB 8 1 1 ) ^HgJ¥lcf£*? Lfc. 

ft W<7>18ifiE%9it-*-fc*>lcepZ|i]-f -SUH^fl:* 1 ^*^. tfJxH. 11^18 1 1 

mmmizM < l . ««ra*>8E«t*£ < tsctic^T, mi nmms oui2 

8 0 2 k^Sil&fcffi <° Z t 
, [0050] 

#ff*flgTH. iE?L*J6^-r*fl^l8ff**8fint £ C k \z «fc oT. ^Tt^^^K"? tKLifi 
^*><?§5 < . *fc»*BB*A*»Kl=flcfiF Lfcffe*^-* * h **>£fc**ft <4Si7 icJx 

[ 0 0 5 1 ] 

Ei 1 2*>fft** ; ftt- iff 1 <»mm2 0 ui 2<»mm2 0 2 t^ntc 

11^121 Ik. «f*»4t4S2«12 12 k. l£ftttS*^t*!ff3 <^H 2 1 3 k 
iflti. S 1 *>« 2 1 US2«I2i2kS3wl213kfl> ®2^1212^H 
lcf*ty=fc 7 l=Hlc»« L. Il<?)12 1 1 1 <7>«*kJiL. 13^)12 1 3tt«2^) 
«ti 2 0 2 k Jf-t 



[ 0 0 5 2 ] 

::t\ mi <nm.a& 20 1 a . ^^^^M^^M^m^f&^M^. Ff\mjxmi%.J&-Z'$>2> 

. ixtt$<7>E^3#'Bt/ 1 LT a . r >v 5 - ^ . IM^fte.. :: *i <b <feW<o n (A 1 : L i 
ilrik. M g : A g.^SJr) ftfflw^c^'T-n. RW^ii^ 5 o %~ 1 o o 

%6»4ff * Lv>. 12 <oig*i 2 0 2 HU Brm*fc*2&ifiT $ 

[ 0 0 5 3 ] 

3? 1 <J0ltffi'2 0 1 <7>mte iHS2 2 0 2 <r>m&<r> ft &*fU < 4 * «* 7 »cliffi*E|J 

/jn Lfc i: § . 11^12 1 16^11 <r>nm 2 0 1 a iE?U* & A 3 *l . 12co12 1 2 
i^|3 *>-IS 2 1 3 -Mi«^ i«a A3 ftS. * 2 tf>«ffi 2 0 2 i^I3 <oH 2 13^ 
liiEJL)b*ii A 3 ft h . 
[ 0 0 5 4 ] 

^3<?)JS 2 1 3 icfc^Tlt^fciEJLfcaiSSS^rL. 3 ftc <fc o T It** ft V<m t 

[ 0 0 5 5 ] 

^ik****** k:*jv>t, ^3^0/1 2 i 3 a. ^Ttis 2 2 2<r>m. m^mmm 2 2 1 
iEiimmm 223. lEaaAn 224 1 <i l . mz<^m2 1 3 tinmen, 0 

T'<fc o T *b v,^ . 
[ 0 0 5 6 ] 

m 1 <nm 2 1 1 . « 2 ^js 2 1 2 . m 3 <on 2 1 3 a. *n*ti* rnrn^nm 1 
iciei^^i^/is 1 1 . 12^18 1 2. m3^iis 1 3 tmnomw&m^'z-Mi&t 
ft a .fcv*. m^ii^JS 221. ^Ttra 222, ejhusiis 223. jEJL&Ara 2 2 

4 JcouT4>. *ft-?ft. 5Stfc*>JB« 1 icie«^«^i^^fi 8 2 1. 5E3fcJS 8 2 2. IEJL 

mmm 8 2 3 '. lEaa aii 824 t M^M^ffl^xjf^-tfta <t v*. 

10 0 5 7 ] . „ iU 

( 2 m- 1 ) /4 « (ma#*<»IE*iSE80 . fiP*>, m= 1/4 . 3/4. 5/4 • 
• • m<»m\z *> ft L»***W < 4 0 . m/2 «'(mtt«*^jEwS«) EP 
*>. m=l/2. 1. 3/2 • • • «<0BfCttft*twi1-«]R9 HBL»***ft < 
[ 0 0 5 8 ] 

LH , oT *JBffi*>«#*7- icfc^T. 2 2 2 fciE?Lii2fiS« 2 2 3 

k<w»!Bffi«T*«»^tt. TIBR^ (4) *«fc"t«k^lc»l^J12 1 1 . % 2 <r>m 2 
1 2 . 2 2 1. #&5fcll 2 2 2<w&«iff*iaip-t4-i: * L v ' • z n ,c * ° 

fitted ig*o*<& < «Ji* 3 k t»TS ::T-,TOtii, EP^dl fc«£E« (V) 
6P/jaLfc*ffiCJCfrit**^lc8itn**»E (mA) k »c «k o T » h tl Z ii.X'3h 

ho 

[ 0 0 5 9 ] 
[R0 2] 



nidi + niidii + nidi 



[ 0 0 6 0 ] 



r^(4)ic4jv^t, n iitm i <»m 2 i i<r>mnm. d jlim 1 2 1 1 *>I8J¥. n 

jjttm2^!i2 12<7)ISj)f$. djilim26ori2 12^^/?. n ^iW^P^^W 2 2 1 <o 
IHJf*; d ilfm^m^m 2 2 1 <r>mm. n,tt**I2 2 2«iJf*. d p US^12 2 

[ 0 0 6 1 ] 

-^r, ^j&jb*)*** 1 ? icjjut, a^t«i*ib»»^ii 222 tn^mmm 22 1 t-^w 

BS a£ 4 *^'tt. «5* ( 5 ) *9ffc"t* 7 ic t& 1 ^Ji 2 1 1 . « 2 co Jg 2 1 2 . «7 
tt&ll 2 2 1 *>&JgJ?*l«ffl-*5 :ki«iff*Lu. ciilci oT. %7fc£#i^£ < J*»ic 

ti) 1 ? §5. 
[ 0 0 6 2 ] 
[t0 3 ] 



[ 0 0 6 3 ] 

R^ ( 5 ) icfcv^T. n i tJmi^«211^®Jf^. d l-*>« 2 1 1 *>«ff. n 

i jam 2 coif 2 i 2 (7>J3*ff2£. d j jiim 2 ^is 2 12 <7)H/¥. n j \tm=f-mmm 2 2 1 <?> 
*>sR*fi-f. 

[ 0 0 6 4 ] 

sit. rs* ( 6 ) tifcti 7 \zm 1 *>w 2 1 1 . m2<»m 2 1 2 . m^Musw 2 2 1 <o 

[R 0.4 ] 

[ 0 0 6 5 ] mr _ 

»^ c 6 ) icfcv^T. n jtii? i 2 i i <7>®ftm. diiimi^)i2 i i<nmm. n 

■;ttf&2*>IB2 12*>ia*fH£. diit±^2^JS2 1 2<7>fi^i¥. n jtt^t&aSR 2 2 1 <r> 

mnm. d ,i4«? mmm 2 2 1 ^m/?. n p ii#E^Ji 2 2 2 nmnrn. d p aa*i2 2 

[ 0 0 6 6 ] 

tjt (4) « (5). ( 6 ) icfc^T, ml± 1 <m< 1 0 T**>£ C i: 6*£F £ Lvn * 
ift ffi ? *> * . 

[ 0 0 6 7 ] ^ ^ 

4 is. *^flfT-li. ^2^/12 1 2 fcftftJB 2 2 2 h n lc. mT*»)^fi 2 2 1 ttt 

Kit ( 6 ) icfct+S n [ d [tt. n , d ,+ n 2 d 2 • ■ ■ • + n k d k + • • 
• <r> J: 7 \Z H 3 ft 6 . 
[ 0 0 6 8 ] 



v*H*f *fflj«*fl^T*§ Z>3£KMW.*mZ> Z k £ . * » * Bfl % ft f?s . % 

[ 0 0 6 9 ] 
[ 0 0 7 0 1 

13 3 l±*f&Bfl£jiffl L fc*#SK*±IB "b El 13 3 lei* oT .■ 6 

5 0 0 ±IC li. Ej*£&6 5 1 1 k . V - x<i^»SRiftlHlfc 6512k. S&ffi V- h ft^f 

mmmm'&s 5 1 3 k. m%mr-+ m^-mmwimm 6 5 1 4 k 6»»t+«btiTv»*. 

x-fi-^^SK|ft[H]g& 65 12k. fiAffly-h fl^^SBfftlslSS 65 13t. Sifflr-Mi 

^mmm\Bi%t 6 5 uta, -e*i-?ft. i*»tM,x. ^at^^t^sf pc (7 

LJf^/^')>H-^'vh) 6 5 0 3 k^iLTv^. f Lt. V - * -ft ^ M W\ 0 
g& 6 5 1 2 k m&mr- h It^fcl 181ft BBS 6 5 13k. SBifflr- h f|^^SKIft@8& 6 
5 1 4 k li . * ft -? ft . FPC 6 5 0 3 ()^^ft<If. ? n -y ? fg -5f . 3. 7 - Ml ^ . 
•j -b y h 1/iFPC 6 5 0 3lctJ^'J> hSili (P WB) 6 5 0 

4 &*JR 9 ttWbftTw*. 4*?. SKtftSg&S&tt. ±.!e<7>£ 7 ic^-f LtiB*»6.5 1 1 k 

m-mm±.\zmf ^nxK^^ittc < . mz.it. E»^y->^*siifcFPCic 

I C f7^IILfc^ (TCP) #**UfflL. Sflx^gMc^l-t bUTUtt J: v* , 
[ 0 0 7 1 ]. 

ili^g&6 5 1 llctt. m-Kfa\zi&urz&®L<r> v - xft^*SifrMT?J[£ncMA,Tie?iJ LTu 
S. «ffi«teJ»fc«fr;fr|S]K:.MA,-eE*y LTv*a. @ji}|g&6 5 1 licii. frT? 

[Sjlc5!lVfc«3R<?5 V- h im-^-Jfefti>*9iJ IrI ic 3fe A, Uw5. *fciB*lffc6 5 1.1 ictt 

. ft^Sfc^f %£t?-ffi*>@K**«»ffiflJLTvi£. 
[ 0 0 7 2 ] 

0 4 li. -®^^®lf¥-r *fc#>*5|E]g&*fl L fcl3T**>S. 13 4 lC^@iJ&lC \t . SI*) 
h ^^?90 U$2«F7>/^ 9 0 2 9 0 3 k*'tiilToS. 

I 0 0 7 3 J 

si^h^yxno ik. S2^h7>y^no2kii. ft. hti 

tt*>flfllc* + *'i/«tt**-*-$. --T. y-^HkHH^ktt, 

ft^iSts^^iit^s. * ct. *ff$«sictev*Tii. '>-^$/:UFH>a. 

[ 0 0 7 4 ] 

r _ h 9 1 1 k . SiAffl r- h <I-^SSift0i& 9 1 3 k li a -j 7 f 9 1 8 lc J: o 

T*mWlc»«g*fcl±^JiS6^^fl8l- 5 a:* * 7 icSlfbftTv**. * f- . V-HI^.»9 
Ilk. vN£ffl V- h ffiJftftKRtftlsIB 914klix-f-v*919ic* o T«§\fftlct£^ J; 
fctt =t "7 lc»tt*)ftTv^. ■ xft^&Sl 9 1 2 tt. x-fy* 

9 2 0 lc cfc o T V - x<ff«SBift[H]g& 9 1 5 $ 9 1 6 v\-f ft ttSlft lc K 

t5 J: -? |c»l+ «bftTo*. ^ LT . Iiwh7>/X?9 0 1^^-Mjy-h H^ffi. 
9 1 1 lcmM^lcJilrcLTv^-5. £ f- . I 1 CO h 7 > / ^ 1 «*HJ V- Xfl^*&9 

i 2 tcmm^icit^L . i2«iias2 ^h7>y^? 9 0 2^y-h 8 

SgLTv^*. 12^)h^y^ 9 0 2 ^)Sl *1itim0il«^a 9 1 7 kt^KUcg^L 
^ 2«*itt?£7tsit^ 9 0 3 lc#£ft3-<7>mffikmmff3lct£*5SLTv*£. x ^ v 

* 9 1 8 It. SiAfflV-h ft^.*ftI8ift[2lg& 9 1 3 $ ftT v^T t «k^. »t^^^9 
1 9 Icov^Ttiifflr- h fl^MiftHm 9 l4*>4Uc£*ftTv*T*,«kv*. * 
-f -v * 9 2 0 ICOV^T t V.-X^^»HifclHia.9 1 5.*>*IC^*ftTuTfc«fcv*. 
[ 0 0 7 5 ] 



ism 5 <?> tmrnizm^t * 7 \zmm.-tz z t vx- § & . m 5 ic **ut . ii^h^^^? 
1001 <7>m 1 ««« v - 1004 icfii^u . 3? 2 commits 20 h 
1 0 0 2 <7> r- h mfiiicmsc u-t o §0 jfc«2h9>f^^»i ^^am-rt^^^ 1 
005 \zm&L. m 2 mmitmcMTnmm 1 0 0 6 icismltus. r- s 1 0 

0 3 <7>-m\sm 1 h 7 y i? x 7 l 0 0 1 <r>Y~ V M^t LTlSitl>. 
[ 0 0 7 6 ] 

. /Xic, mmuttiz^^xw.w^- m6 \immmm\z^^rz-y 1^ -^^mifiz-o^xm. 
mt zmx$>h. n6»cfev^T. ti^frum Ra^ii^ 1- * s^ism r- h m^m^M^ 

[ 0 0 7 7 ] 

mfttm^mfttfri&<)mLitt?nz. z^mBm^\3\^\z-o\^xnizm^it^^t^ m 

At^<h^B (7 >) v U) £ 7 lc^& < 1 #Hlc 6 0 InHIlSfci- 

jet fc*£F £ l v ■> „ -iBffi ( 1 7 u - ^ ) <r> m % 18 Wl fP t ft'Fifl fP * ft 7 SB m 

£ 1 7 U — UVfiffl fc V* 7 . 
[ 0 0 7 8 ] 

1 7 S 6 ic^-t «k 7.1c. *§jA*ailf8350 1 a. 502a. 503a. 50 

4 a tm WWm 5 0 1 b . 502b. 503b. 5 0 4 b !:4#tf4^^7i-^5 
0 1. 5 0 2 . 5 0 3 . 5 6 4 icBf ftTv^S. %7fe^ & fc^^-ff ^*H-z. h ntzZL 
itm=f- li. If ^Rgjcfcv^T^Tt^flgi; & 0 §**>-*-t*7 u - Alcfctf-£ff If SB 
F^^^itli. 11^^71-^50 1 :m2<7>-*7'7U-z*502 : mz<W^y 
u-z.503 :I4^^7L-2, 5 0 4 = 2 5 : 2 2 : 2 1 : 2 °= 8 : 4 : 2 : U4o 
■Co*. z*iic i oT 4 tf n Pii^isti c t ^. fit; i;nR&wiMis 
tic z c ic ifi-r t <o ic Rl£ $ ti i 1 . m z. \t 8 -3 <r> * t* 7 u - a * ^1+ 8 tr v h RIP % tf £ * 

«fc 7 IC LT <fc v*. 
[ 0 0 7 9 ] 

1 7 U -Z^CfcW-fciflflFlCOOTiftHH-tS. If, ^7-7 1,-2,5 0 n:fc^T« 1 tT 

5 <p«>«»ff *TWC»* ii*lftff**tf ioT, ft \Z J: o Tfl & * KH ffl US «J 
B#ISfr»fl**. *§jA^ttB^5 0 1 a**&7 L fctf *«bWEff if SAAB 5 0 1 b^J:fS. 
yiMftlf JUHSKfcv^T . »fc -t * ^* -££^*i"Cv*« ft**? tt * ° 

i/i, ffJfJWra 5 0 1 b fc<**7 Lfcff fe^WHlciX^^ ^7 u -U 5 0 2^9. 

^•t-vl-z,5o i <DM£tmm\z i ft a ^•bs^^f * xm\z9B^^mn^ft t?nz. 

lii±.<r> J: 7 £iftf1=^i® 0 ig U > u -i, 5 0 4 <^ff If 5 0 4 b il^T-t-S. 

■7 U -A 5 0 4 C*5l+«»tlF***T Ufc«bJX<W7 U C<^J:7(C. §^7-7U 

- AlCfcOTfETt Lfel^F^<^fSSl^ra^> 1 7 L — -U \Z $3 l~f Z> & * <T> %7t *> ^ 

1 0 0 8 0 ] 

ffjf afl^ic^^Lf-tfJc^it^^jf j«bi*»W(s»c*J7 5 -yrr-v^ t § mmmms o 4 

b «7>»»c«5fc«ira 5 0 4 c ^^fr. «W(l9k:Sfa*«>tt«8i: 4* * 7 lc«»f« C i: 
o ( 3<?)»IW*^»^»IBB 5 0 4 dtf5. ) . f U. S&ffB Ij|]*'#7 Lfc 

^77l-A5- 04coS§iAAaB^i:. * <?> jfc<7> ■* -7* 7 u - z*<o# § & ABBA] a*SB 
[ 0 0 8 1 ] 

^rfc. *0«gT-l±. ^7*7 u-^5 0 17bM5 0 4 lti%nWfflcr>g:^ ! b<nfr'bM\z&A, 



[ 0 0 8 2 ] 
[ 0 0 8 3 ] 

) h 9 1 lii^^yf 9 1 8 LT«jAff) r- h ^ K SA 0 & 9 1 3 

tmnmizmifcL . m&mr- hs^j»h«iihik9 i 4 t ij#j$«&t*>*. v-* 

n tf B ( n It i J&» ) co r- MI « 9 1 li:g^U:Sl^)^>y^H0 
1 CO Y- h lC"fi^**Atl<? il, Il<7)F7>yX7.9 0 iflt>i:i5. ^ L T . CcoBf 

-x-n^j^g 1 2 frhxti* tizuk®m^\tz.^^nM.Lrz* J <7> v-*.m*I9 

1 2i^A^ldiifc««^fl^ ft ❖co V - xfg-^^JcJl^L fc^ 1 ^) h 7 > y a ? 9 0 
1^4LTl2^)h7>yX? 9 02cor-h M IC A *J 3 ft * . ZcOBf$2Wh 7>y 
A? 9 0 2 IC A71 3 ftfcfl^lC <}: oT. 9 1 7 ^"b5t**T 9 0 3 *l 

a*, ht, ^^«atfliic«^LT«**^ 9 0 3tta**fcii^a*** 

k * -5 . filj It , 9 2 CO h 9 > v X 9 9 0 2 6* P * * * 'U 1! T'£> § it It . IS 2 CO h 7 > 
i/X79 0 2cor-h 1SS icLow Level^iifi'A^^Kctio T ^ 
^ 9 0 3 *^7t-T & . — 75 1 2 ^ h 7 > y x ? 9 0 2 fc*N * -V * n,iT-f>^fn li- ^ 

2 w h 7 > y x ? 9 0 2 « r- h Affile High Level co -ff fc* A 71 3 ft 6 C k IC 

[ 0 0 8 4 ] 

) ^ Y ^ hm ^ m9 1 1 13 . x ■( f 9 1 9.**L.TSB*fflr- hfl^*B»0R9 1 4 

k«jR»k:»«L. *3Afflr- h it ^mmmm^ 9 1 3 v-x. 

•d¥*Sl 9 1 2 li * -f v 9 2 0 * MTfl 9 1 6 t *f\ff3 icji^c LT & » _ _ T- . n 
^g^ v _ h j|^«i9 1 l tcJf^L^m l^h7>yX?90 1 cor- h \zii*?t)*AJ32 
ft Il^h7>yX?90iat>t4S. fit, C co n? , 1 M B * fcttfll 1 5I*> 

^ ft xflt^»K:£«&LfcJff l«>K5>nn 0 U^LTl2^)h7>y 

A? 9 0 2 ^r-hlSi:A^^5. w<o^fl2coh7>yx? 9 0 2lcA^3nfcis 

^ic «k o t . mmmsm 9 1 7 frh&ytm? 9 0 3 -Nco«8rLcot!**&**i&it 3 ft*, f u 
^Tt^^p 903 iiifcMiec^H* t %ho mz.it. m 2 ?> h 7 > is * 9 9 0 2 * * 

^HT *>*j»^UU I2^h7>yx.? 9 0 2 cor- h««lcH i g h Levels 

99 02ft*N^v^'^3!T*.Sl»^-li. I 2 w h 7 > y x 9 9 0 2 ^r- F m«lc Low 
Leve 1 cofI^fc*A7}<? ft* - tic J: -a T ¥&y£Mlr 9 0 3 tt#«#fc 

[0 0 8 5 ] . ' ^ , fc 

fiiliTU, ntf@ (nliB«5R) icov^Tti. Ufc * 7 ftttff t 

J: o Tlit *a*>M* AT^J-t -So L6-L. ifu&co £ 7 IC. n *T S *>* vB * fifl ffl T * & t 
^ic, ffii^lf (mtfB (mttS*«SSc) ) lc o X it « JA^ n k * * 6**> * . 

ceo j: -) |g|i;JiJ«>V-xf|^«l*jpJfflLTnff llctt«*«?>ft^>«9*» m'fTS 

lcii#iAco^co-fI^?: Atl-t tz#>* iaTlc»iflt*«fc7»lftflFS"tt*wi:*« 

iff S L v>. 

[ 0 0 8 6 ] 

5tI=aiWLfc>B*»IH!k:iJli-*ift^lc«koT. n tf S co|&7t^^ 9 0 3 6*#J£itk4o 
* fc^lC A^yf918$tp iitV-Xfl^iJ: V - ^ -ft ^ *l SB ©I 0 K 9 1 5 t & 



- h n^mtm^mY- h m^-mmm®® 9 1 3 t-zmmz -t^. -e lt. «3Afflr- k 
n^mmmBm 9 1 3 a^mAr s<^it^m\zmnm\zm^^xti^ n. 

? fc±ttc. v - x-fi^-,msg©i[E]g& 9 1 5 a . 1 ai a ^«5>»»w a.ii<7> y- 

[ 0 0 8 7 ] 

W.±.<r>£ 7 ic LTmft @ ic o u t » £ £ . ift^ic. n + Mf H <?> v8 £ SB fffl • 

Z> tn\Z, X-(7f 9 1 8^^»)ii.TV-Xifi^tfi9 1 6 tints. * » ^ 

- h fl^mi:#]Afflr- h fI-^^SK^lElJ& 9 1 3 £#f#^i: -T S k^tc r- h fg-Mlc 

0^x14. r- h m^mm$h\5i%i 9 1 4 tmwtftm\z-?z. fit, vgiffl^-H 
fi^ss©]^ 9 1 4 n+ 1 ft &<t>y- v m^mzmn®\~^* AtS lts? 1 <r> h 

=> > it * 7 IC -ft ^ * y-t i>n\z . MM 9 1 6 ^ -b £ it ^ A *J 5 tl £ . C <50 <fc 7 ic L 
[ 0 0 8 8 ] 

*fiUlI?l4. n ^f a<^v^*Kfl^i: n+ Hf l^liaflfig^^^icmtf S^*iAS« 
[ 0 0 8 9 ] 

«flgT-l4. *r~r-> U 5 0 4 <J0 J: 9 lc#f&7t«B^ 5 0 4 d^^ti".^ i: § 
T. v8£ffi r- h <I^-^lKHIs|g& 9 1 4 iiaXS-^r- h ft t £ ttmffiVtmiz ~t h t 
J*lz . SEffl V- h -fg^-iflHMlHie 9 1 3 £V&L<r> ?- Y i: fcJg^ttASlc-f Siflft* 

[ 0 0 9 0 ] 

[ 0 0 9 1 ] n 

f,nxv^h7>yx?i iT^i. i 2 at. « i i 3 fc m 2<?>m.m 1 4 

t <r>miziEiL-zz£±-? zm tm^ *¥t±-tzm tm.9tm%f£tem t t>*nm 2 ntzm 1 -5 

ts+in^^TtifT-*^. h7>y^?l lwh'M>tIl 1,3 t \t . 

m 1 mffl&mm 1 6 ( 1 6 a . 1 6b, 1 6 c ) ^Sil LTo*K» 1 7 lc«k oTfMfi 

[ 0 0 9 2 ] 

>5rfc. B7lC7Pdtifch 1 1 14. ¥H#I*«t"C^ L T k ifi PJ tc V- h 

14, !f#lcRl£l4& < » flitt#>^V-HwbwPtJ:^. 

a, v * * * ip,is 1 4 #1 w i 1: sai *'r#iR ^ nfct<?> (* + *'H*nso ft 

1) ftJ:v^ =5rfc. 2 1 14 V- hfi, 2 2 (4 Y- h ^^d. 2 3 14#4?#JS. 2 4 14 
nl^fi?*!, 2 5l4««. 2 6 t4 ftmm T * . 
[ 0 0 9 3 ] 

h7>yxni ^^j«^s^4?#Ji i4. ssni±, ii5*ssait^>virnwb^>T«b 

[ 0 0 9 4 ] 



4fc. -fe 5 t =E >i -7 t x 3gr ^£ a# t it . #:<75 <fc 7 4 i k<DT-£>£o # H M i: *S Uti H (* 
^<gffi*#tO <7>4>l§3fa 4*811** L . S * x * * 4f - ft Ic 4 3? 3 * 
t5WT-f>-:T . SBEtt»^*Jf^1&^m***-t £^ B B B W4 4ifits5i*ir A,T-o£ ^<7> 
T-£>£. Htz'M* < t i> « + — \t . 0. 5 ~ 2 0 n m^«aa*t^f^ * 

. ^v^x^n^i)^ 2 0 cm-'j:niftSIIlCx7 h X»0*fTttSi 

f^Hife^ ic**-r « ksftt (i id. (220) *>isiif tr- n«»a3fts. **s° 

^ ( r ') > r # > h ) 4> fnffj t L t j<M £ t4 a r > ^ >y tz < t$j 1 f%lr% £ 

tt^tiia±^*^Tu*. SflttSS^ft ( v b ? 'J^ ? £ tWfcftT 

S i H 4 . -e<oft!>lc*, S i 2 H 6 . S i H 2 C 1 2 ^ S i HC 1 3. S i C 1 4 . S i F 4 4 
ir^fflv^C i: **T-§ -So C^Iift^mtt^H 2 . 3U4. HjtH e > A r , K r . N e ^ 
■b«liftfc-tt*fctt«S«^ffi#*rcSfcTffimLT*;ilv*. ^Ml42~ 1 0 0 0 fg<7> 
IE Ho E^ttflttlS 0. lPa~133Pa^)IB, « 33i ft SU4 lMHz^l 20MHz 
. «P * L < 14 1 3 MH z - 6 OMH z . £*x*i»m« 14 3 0 0 'CttTTJ: < . «f * L < 14 

i oo-2 5 0'c. m*<n^m.W7tm tu, sem. &3i4 tmzx.f&ftn^.m.iB 

14 1 X 1 0 20 /c m 3 «Ttt5 ; t fc'l i I < . <fttc. &&«&I4 5X10 ls /cm J « 

#i|#^fflv^fcTFT (lih 7>yX5>) cr> #17) IS 14 So J; f 1~1 OmVVseci 

4 * . 

[ 0 0 9 5 ] 

a 'jn>r^7-7^ w'fr hf&z>^<n i-r<bfLZ* z ft <b t4 u - *f - ^ If ffcic * o t 

[ 0 0 9 6 ] 

4 Jj . ^ttli ij'fa^I^W. |i.lJ:Tti7TXy 'jn> T- If $ * 3 ft £1§£-IC14 . 
h 7 > x x ? 1 1 is J: V-fr^ffe^ h 7 > x A ? (fE^fcjfc^ * Hi*-* 0 

[4^T N^n^fl 9 > x * 9 TJUflRS ft^lHlKS**-*- * ^Tt^ST' 
i^Ct^JL^. **ifcl5McooTl4. N **3l*fc.ttP * ^ *;u33<m>-fft^ 
h 7 > x x ? TWfiRS ftfe@8S%*-t*?6^^iS"^ , t *^ L PlT?^ h 7 > * 7 T 

[0097]. 

5 -oic. m 1 JBfflUfeilSIS 16U. H7 (A) , (C ) ic^tck 7 IC^JIT-^ .few L. * 
MiJ&JITfc * v*. ft*?, 1 6 a tfSHtilf^^tlt^ «k 7 «rfc»!»fc»«9f& *> . 16b 
UT?'J;^ya^^> ( > ') = > (Si) tKI (0) ^«S^T#««je $ ft 

SJftS^'b**. 5 -oic, I6cttr*^ (Ar) «#t>gftS*fR^'b^*. 4 fe, 
Sl*i*tS»Slcov^tt-, 4f ICRS £14 4 < . 3 z \zm^rz*j<7)UK<7>>b<7>-&m^T 

^ihk^^bii 6i4. M®wzrzit^®wnffi^*m^TMf£2nrz<b<7>-z-i J z^l. 

* t*^3i^v^-f ft^-T-ff$/£2 ftfc^^T-^ «fcv^. 

[ 0 0 9 8 ] 

Lv^ -SfcNSBfli 1 8 14. 7VJ^^yD^^>, U v X h % Btftit*^* ffl v^T JK«ft $ 
ft^« 4fcPBBra 1 814. JSBBiifiaimWn^-T^infctwTtiva. * 

[ 0 0 9 9 ] 

>5rfe. 0 7 (A) . (C) T14. m 1 W^^^BI 1 6«Aft«M>y^ 1 1 i: 
=f- i 2<^ffllc|ftl+«b*ifc«lfiRT**6*. 07 (B) cr>£7ic. ^1 ^^^6^^ 16(16 
a. 16b) *)ft, «21B*fi«ISl 9 (19 a, 19b) frWtrt h ft i> <r> 



,tuu. 07 (B) \z^~?¥mmw.\z}i\^x m . m 1 conm 1 3 itm 2 mm&mm 1 

[0100] 

I21^iil 1 9 tt. mi 1 6 4: ISIttlc, *fc«*If 

tJ:v>„ 1 9allT?'li^yn^*> (Si) i: 8£s£ (O) i: <o $S £ T # 

e¥«it%ft4fti* i| b*4. 1 9 b itT* ( a r ) ^^ts^itamm^ 

hi&Z>» 4 te. 5 «»Hlc -3 v>Ttt» iff IcBR^li* < » c c lc * 

[0101] 

iisa*iTv^«^, 13 7 (a) <osjfcetf>*ePT-ft£*is * 7 i i^tsi 3 m>j t 

fg 2 1 4 PJ^W^^«bf&7t*8X •) ttJ-T C 4: 6*f§ 4. *fc, » 2 1 4 * 6* 

iSttttlftittl'TliS^f^**^' I3 7 (B> *>Bft'S*>fcfflT*$n* * "5 1c 
, » 2 <^mil 1 4 fljtf) **>«o#E}te*lR *. Z<7)ii£-. 3? 1 <^fi 1 3 It 

m 1 1 3 ^r^ic^tt "otiTus c t t)*m $. tu, st< mi *>«« 1 3^^^s 

3? 1 <oft« 1 3 PJ^ A^"bf%7t*iR 0 z <75it m 2 1 4 liJx 

t}$^fi^^-?I)S^tiTu5*\ *fciiJx**i&a*m 2 1 4 ^>±^ric^it hfix 
h Z h friff S Lv^. 

[0102] _ 

%tz. ¥t?tm=?- 1 2 it. mi <r>^m 1 3 <^mn * ni2 i4<^ , ttteb , .'ii<&s 

J: ? lc«JE^ePto L k % IctflfE-f 4 «fc 7 icJi 1 5 fc**Sfg gftfe^ftotiiia. 
SSvui, m 1 1 3 OitftJ: 0 ^2^11 1 4 < 4 €> £ 7 lc « J± £ EP flo 

y x 7 1 liiNft^-Hh^x OTfc 0 » »#*>JS^ h => > x ? 1 1 liP * v 
^/l,SF 7 > x A 7 T 4 . 
[0103] 

ia±^*7ic, *mmwmx-\*. h 5 > * ? tc * x^ytm^^mm^mw-t & r 

IcStt-f lc#E5fc*T-*BBia3 -e* '< v x 7*3!^f&7t£t^T-cfc o T t) «k V">. El 1 3 ic 
Bfl^jliffl LTfPSSI L *j : s ■7M<nft.*nW.<r>mU®-&^-? . 13 1 3 tcfcv^T . ttft 9 0 

2 fc«® 9 0 6 fc<orajcttJE*«Rm*#tyra&V«^*#E£-f SIS. iE?L*»^t *« ** 
WtMBI Lfcli 9 0 5 tomirthtiX\*Z. «SH2 JW 3* tt *6 * « 9 0 3 T-S^iiiv^ 
S. * LT« ^*iH 9 0 3 Jtlc'ttRfill 9 0 4 *>«Klt <biiTv**. FgSIB 9 0 4 <n®m it 
. SMlciS < &-2>lc#oT. -^^PJIgkffe^^PJSk^ffll^^^ < *oT^ < =k 7 * 
iH^^f o a •) . PsSH9 0 4^*2iZl73^^»fHli. dW?*^ )S2I (*£^W 

9 o 3^ffi77ftkra*f<7>7jfr*ft§. 9 o 3 tm-rzm) <r>n&±.w (&mm 9 0 

3 r>mi?fo tmtt<nJ5ft*ftB . iii 9 0 3 htfcL&v*!!!) JiHJav^. 

[0104] 



[0105] 
[0106] 

08 (A) li . #%BJ1 * jgffl L T ttW L ; - h m<r> ><- V + * =i > * - - * 0 . 
5 5 2 1 . M# 5 5 2 2 . 5523. * - # - K 5 5 2 4 4 * £ * o T 

[0107] 

[2 8 (B) li. «Bfl*iIffl LTffSaiLfcmtSiaT* 1 ) . ** 5 5 5 2 lciiSt^£S5 5 
51k. «jSffl*l6B5 5 5 4 .' #j*A*j8B5 5 5 5, 1*^X^^ 5 5 5 6. 5 5 5 7 

5 5 3 *lc «fc o.Tii 5 tiT u «5 . *«ifl*>iE#* ; r :i fc 5 tr**-*»*fc8«*i** 

[0108] 

13 8 ( C ) li. «Bfl£jIffl LTfFl L/:t u t?S*»T& 0 . ^g&5 5 3 1. 
5 5 3 2. X^-*- 5 5 3 3 4 iricJ:oTilS3nTUi. ^^BB^f&JtsK^ * 
#E^3SH*fl^a&i: LTl^iAtf 'ckT-f L § * . 

[0109]. 

W-t*> * 7 £*ffcflfl<7>%5£SSHtt« &fI*^»8g<o3l^g&i: L,Tfflo**>e#*n=fflL 
[01 10] 

*JF$flIT- li . — V * a > tf ^ - 9 ic o utI^T v> £ *>*. c tf) ftill.- « §S t$ . 
[0111] 

■ %.-f o _ 7 x - u > ^-t 5 >*#telc£tHt£-4&i: . 4. 4 ' - x 7* n * -<> v n, £ 
*/*JC3*T. 2- 3 -fcT* ( 4 -7*n^7 x ^ ;u ) * ; * "* 'J A 
UT. 5> 7 x T = > . N — ( 1-^-7 - N-7x^/UT5># 

■S. C <7) <fe 7 lc LT-tt^ ( 1 ) ?»3fti*^H'J >H|i?#*#S C 4: 6*T § £ . 
[0112] 

5t -f . 3, 3'-/T;i^>yy>il:- 4. 4 ' - *✓ ~f a t ^ > i? >V t * fx ft S "if 
T. 2 ^ (4-7-at7i-iO 'i>^f ^IC^tf 2 . 2 * . 3. 3 

( 4 -^at7i^/0 - 6. 6 * - tr**J*"*'J> ( ft^-^B ) 5 

Ici^t^. z <7> j; 7 lt-w ( 2 ) x-mznz* j >) >m&i¥*nzz£tj*-z 
[utteflii] 

[01 13] 

*mmmT'\s. ^^o&ftm?. wtit%=f- c 1 ) . je^ss? ( 2 ) . ( 3 ) *> 

[01 14] 



T/£H L, 12 <nnm 5 5 2 *Jf3/S L fc. 3 C T* . RJVtt 11 0 nmk 4-4 J: i C L fc- 
ftfc , 3S«i-5 5 1 14#7 xft>«bi£<2> t^fflv^fc. 
[0115] 

12<«fi5 5 2«50±IC, t ') -frymitmt TP AQ n t^««*l=* oT« 
t <) -/n'^Wtitm tTPAQn^ttfll 1^1 5 5 3 ^ff^^ Lfc. ffc 
Tt^T (1 2 ) icisoTtt, =E -J ^T'^ifttlJTPAQ nkwSiJtlJO. 5 xt 4 ( = 
* 'J T'T'i/SMtifo : TP A Q n ) k tc -5 «k 9 IcflflJ Lfc. * fc. J%t1£^T (13) Icten 
T14. ^ -frymityst TP AQ n t<r>ns.ltl* 1 ( = * 'J -f^r^mitW : TP A 
Q n ) k 4* '* 7 icWIPLfc. £fc. ^Tt^^P (14) lc *j u T 14 . * ') ^ ^ > *ffc«W tt 
T P A Q n k <7>MMI£l4 2 ft 4 ( = ^ 7* t»> : T P A Q n ) k * * 7 1= Pfifl L 

fc. CCT, 111*14* ti?ti<n%.Jtm? ico § . 50nmt45*7lctt. 
[0116]. 

JXIC 1 tfO« 5 5 3 ±tc. 4 , 4 — tr x .[ N — (l- + 7^;U)-N-7i^>u 

T 5 )1 *y *->l : NPBSfcBa-NPD) * . K^3§*v£lc J: o L . 

NPBfc^iSill 2^)| 5 5 4 4f^Lfc. 14 1 0 nmi: 45 J: 7 I: Lf: 

o 

[0117] 

tfUcSH 1 2 ^J® 5 5 4 <r> Jblc. Al Q3^7'J>6k^, #£K4f vile =fc o Tf&m L , 
h >j ^ c 8 _ ^ j >) ; ?5 - h ) T4;^9A ( feft : A 1 a 3 ) k 9 v 'J > 6 k * # t? 3? 
1 3wi 5 5 5 ^Jf^Lt. ::T. Alqj!:?7')>6 k<^®Mitl4 1W0. 0 1k 
4 5 J: 7 ic PUS Lfc. cftlcfcoT. ?vj>6liAl a 3 ^>flc^i^iifc^lfc 4 5 
. £fc. Hi* 14. 4 0nmi:4U7i:tfc. 4fc\ «3gflv£kl4. 

t*> 0 . k T<oiiaai Elegit t>ntzmwL<7>M¥tnfrhfflm}zm^[-&it 7 as**-?** 

[01181 ^ 

tfUcIS 1 3 <r>m 5 5 5 <D ±.\z. A 1'qjS, K£^#y£Ic ioTSRL, A 1 q 3 ft>*>>£ 

[0119] 

iXlc , Iff 1 4 <?>m 5 5 6 w±ic. T P A Q n k 'J * *7 A k fcJHtt k L . «^*vilc * o 
T > TPAQnt 'Jf OA (L i ) tt^tfl 2^11 5 5 7 SPSLt. C C T* . TP A 
q n t ij fo^t^litt l : 0. 01 (TPAQn :Li) ; t itt.lciltS k 1 ( 
= TPAQn/')^A) k 4 5 * 7 ic Hffif L fc. * fc . K i? H 1 0 n m k 4 5 * 7 IC L 
fc. 

[0 1 2 0] 

ftlc. i2^i55'7 c7>±ic, TPAQnht'J fT^Wkitm (VI) k^Mk L. 
«2£#v£lc ioT, TPAQntt'J ^^r >g£ftl^ k £#tf H 1 <r>m 5 5 8 L fc. 

CCT. TPAQn ') ~f ^ > 8£ k ® * it 14 4 : 2 ( = TPAQn : t 'J ^> 
8Hfc#J) . **ltlc«S-** k 0 . 5 ( = TPAQn/ ; E , J^T>M) k 4 5 =* 7 lc 
tHIPLfc. *fc. mmit. 1 0 nmt45 '* 7 IC Lfc. 

iXic, 1 m 1 5 5 8 *>±IC 7A3=^* ( H£**«ic ^T«L, Sl^t 
5 5 9 ^ L fc . HJ? 14 . 2 0 0 nrat45 i^lcLfc. 
[0122] 

WJLw * 7 i:LT*^B^^If^fFiU- *#m#JT-l4. m 2<nm 5 5 7 

*JF2>£Lfc^ SlwI 5 5 8*»iSLTvi4*«, IS 1 5 5 8 lc ^ * ft 5 >M # - ? 
tf2 <^H 5 5 7 lC#£ft-6 #- 9 1te»H k ft* IS] C T3b*»^l4 . [B]-c7>$aii 

tt^MlcH LTtf«4tt*^t!|I k -&*fl?nmmmt LTSli-. mi^ra558k 
^2^)1 5 5 7 k^il^LTff^LT*,^. M # IC mm t Z> k . IB] - <75 1*5 K T 

P AQ n k 'jf^Att^f^itt^lf'ItUtlt, 5tfTPAQnt«i:'J 



a£#£i&T-f £ k«ic ^ >) •7^>Wlit®<F>M%~&ffl1t(i~t Z>. Z<r> 7 ic L T\ IB 1 5 
5 8 £ 2 oJB 5 5 7 fc&lfcfi&lcJ&flRLT «fcv*. & to . 3 <o =fe 7 lc Sf^ft Ic 5 ft 

H-fZU t ^<»m t H^T*i. 4 to. SB 1 co^MlilEJL^^^L. M 2 <o ^tslliitT-* . 
[0123] 

W±60 * 7 IC LTft* Lfcf&ft&Tlc toi^T . IB 1 «o«« 5 5 9 ^Hfti HI 2 
m 5 5 2 <7>mfi^^ < Sr * i 7 lc«EE*£P/jn LTlM^rTft i: . SB 1 <o JI 5 5 8 tc too T 
H£ LfclEJLlifB 1 5 5 9 'sftAS ft. IB 2 *>JB 5 5 7 ic to o T #E£ L fzM^ It SB 

1 4 <oJi 5 5 6 ^aA^n. IB2 <r>nm 5 5 2 ft>«bSB 1 l^>f855 3 ^ tt IE?Lft*& A 5 tl 
So f U. IB2<7>«J$5 5 2 *^aA3 ftfcIE?Li: . SB 2 <7>H 5 5 7 ft* «b ft A 5 ft fc« 
^ fc tt, S13W1 5 5 5 CfeuTBS^ L , ? > 6 *'ltt5. c <r> «t 7 ic. Hi 
3 c^H 5 5 5 lift ft JB t UtlitS. 4 to. IB 1 1 *>/S 5 5 3 li. IE?Lv±AW tUffi 
ft6L. IB 1 2<7)1 5 5 4 li IEJL$& M Ji tUSiU 114^1 5 5 6 Itn^mmm t L 
T8SB6-**. S14^1 5 5 6 *)g«Uv»5-Al a 3 <75itT-flfn 71 ti 2 . 6 2;e 

V. 12^1 5 5 7 i:#inTv^TPAQ n ^«7^fn 71 li 2. 7 8 e VTfc v., Al 
q 3 t T P A Q n t <n Mft t) <?> m \$ 0 . 1 6 e V T S> h . 

*H«tW^ftft^^^«ff-WS!|f1i%0 9 IC. *«t*«-**««14*III 1 OC, he 

-mmn^m 1 1 ic^. n 9 ictooT. «ti*ii«jE c v) , %«n*«f& c c d/m^ 

) S^-, 0 10 Ictov^T. flH*tt««L«flE (mA/cm 2 ) . Mlifffg? ( c d 

/m 2 ) *&-t» *fz. mi 1 icfcoT J tf$Ali«JE ( V) . .ttttttttffi (mA) 
. ■ 0 9 ~ 1 1 ictooT, A£P14*ft*f ( 1 ) > OBlttM*f ( 2 ) . • EPli&ft&T 
( 3 ) *>«tt*fS-t. 

[0125] v 
0 9 ~ 1 1. ft»<b* oi*ii*>#EftlR7 ICooT t . &tfizmft LTv^S C fc ft*frft>£. 

[H«fc*J2] 
[0126] 

Slttefl llcfcv^fflv^uSTPAQ n*>MiS7j« Coot RUB"**. 
[0127] 

* Y . lOg (27. 4mmol)^4. 4 , -> ? 7'af<>^^i:3. 5g(33. 
5mmo 1) ^o-7i-^yT?>45 0 0ml^) + ^i77^i:An, 7DD7 

* ) * J * * ') > * # . 
[0128] 

2 -blC. ±ieT»-bftfc 2. 3-fcf*(4-^«"7*- * ^S 4 ' 40 

g (10. Ommol)ffiU£on77^3|;Atl> S&miftTlcT 75ml»h* 
x> icg»$ iXic. 0 . 2 2 g ( 0 . 2 mm o 1 ) <n P d ( d b a ) 2 » 2 . 8^8 

g (30mmol)^NaO-t-Bu. 3. 46g (20. 4 mm o 1 ) <r> y v x - * 
7- = > * flo . $ ^ ic h 'J ( t - 7- *■ * * x 7 -f > ) <o 1 0 w t % ^ ^ > * 1 - 8 
ml^JDx.. 8 0 *CICT 8 if^floilHf Lf:. 
[0129] 

v ^ . 2. 3-^(4-y7i^iT;;7x^OJf;^')>(l8l:TPA 



q n ) *mrz cm®&&&. 2 . 7 g cm : 4 4 %) ) . 

[0130] 

[0131] 
[ ft 0 6 ] 



Br Br 




[0132] 

#^tifcTPAQn<7)^)SiBlfli4 1 l'CTf>ot. % is . PJ^lJ/Ki©ta^*ft 
ISinffliJStt^ (-fe -t n-m^t*^^?tM. T G/DT A 3 2 0 3! ) * ffi v> T ft o fc. 
[0133] 

Sflx±lc. 1 1 Onmcof? tiSJ:i lcff2/£3 iifzl > x ^ a MMitWJ h f£ -5 II 
±IC. TPAQn^<b)S4B% 8 0 0 nm»)!S i 54 CfilSLfe. - 5 "blcTP AQ 
n^^fiK-5/i^-h»c. 2 0 0 n m<o J? £ t 5 S «* 7 iz t >i 5 - *? u «b j£ S H £ L fz 
& x MAt^7Mh'S (TOF'S) ^ffluTTPAQn ic 1+ £ IE f L * vm^*^ 

tt«*-5-n-?ntiffiLfc. f ^s*. iEjL<7>^imii. 1 x 1 o ~ 6 c m Vv s . n^<n 

&$l)f£lt 1X1 0- 5 cmVVsT*5:!:*^*^t. 
[0ffi^ff m&a&Bfl] 
[0134] 

[ei i ] *¥tw<r>$tycm=F<r>mmmm<?>--mte'&m Ltia. 

[03] *f£Bfl£Mffl L^^£iH<^-«I*f lcouTM-t£El. 

[134] *f&Bfl*iIffl L/ifl^l§Elc#£ti£0&^-. , ISflHcouTl&Bfl^£0 o 

[05] *fg.Bfl£jiffl L/i^7fc£tg<7>±ffiS. 

[06] ^^Bfl^ilffl LfcJt^SSH*)-? U - umftlzi^TUW-? * 0. 

[07] ^^B^^iiffl \,rz¥t.^tmm.<r>mmm. 

[0 8 ] *HBfl^j@ffl Lfc«^l$i§<o0« 

[0 9] #IEBJJ<7>fE:?fci£^ <7>mffi-«flg$f tt*>0. 

[0 10] ##£Bfl<7>f£#3fc^i8rftffi/£-W£«'tt<'>EI. 

[0 1 1] *%Bfl<7)H^t^^ <7)«BE-fB»t!|f 1±<7>0. 

[0 12] ^^Bfl<7)J&7tm^<ofS)l^ii^-flg*l*^ L ti. 

[013] *¥nw*mmLrz¥tyc , mw.<r>$im.m. 
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[013] 




[mm] 

imm] mtmm<r>wm\zft -> rzmmnRcr>mM<n^%^%.*M?-&t%e t ^ h 

[Mft^m *%LW<r>$iytm=F-<r)-\$, ft [S] t h * ■? ic i£t+ h ft tz m 1 t m 2 co 
1 <?>*ffi«iju:st+.«bn. m 3 is 2 <t>ji in^2 *)««icat+'bnTo«. 

§0 ^ 2 *>»tt><-f #- i: , * <?> Ic ft L T ff tt^-tt * * "* k * 
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